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The surge in numbers of critically ill patients with COVID-19 can occur rapidly and challenge the finite burden of healthcare systems, especially the capacity of intensive care unit (ICU). Airborne infection isolation rooms with negative pressure are not universally available, particularly in resource-constraint countries. Moreover, the safety of the ICU practitioners\' is compromised due to the shortage of personal protective equipment (PPE) and extensive environmental contamination. Although the current evidence points towards droplet precaution \[[@bb0005]\] rather than the airborne transmission of COVID-19, concerns of nosocomial transmission in shared rooms remain, mainly when aerosol-generating procedures are performed \[[@bb0010]\], such as intubation. Moreover, transferring patients out of the ICU for investigations poses a considerable risk in contaminating the patient and the physicians and hospital healthcare workers.

We examined the personal ventilation hood designed by Kai-Chen Tseng, places in a hospital bed as protective equipment to protect against exposure of aerosol-transmissible diseases. The device consists of a hospital bed ventilation hood and uses a suction pipe to connect the hood and a wall-mounted suction unit, allowing airflow (rate: 1 L/s; pressure: -25inHg) through the HEPA filter ([Fig. 1](#f0005){ref-type="fig"} ).Fig. 1Personal ventilation hood, suction pipe made assembled from medical equipment.Fig. 1

We created two scenarios to experiment; an ultrasonic humidifier device was used to simulate droplets sized 2-5 μm exhaled in size 3.8 square metres hospital room. Thirteen environmental surfaces were chosen based on Ong et al. \[[@bb0015]\], which showed significant environmental contamination by symptomatic SARS-CoV-2 patient. We also included both sides of the bed rails collected three times in a period of 30, 60, and 120 min. Simulations were conducted -- one with and another without the hood, and three moist cotton swabs were taken from each environmental surface every 30, 60, and 120 min. Cotton swabs were checked for fluorescent markers under Ultraviolet light. The results are illustrated with a cumulation of time (Appendix A) and indicated either the absence "−" or presence "+" or presence with high density "++" of fluorescent markers.

The provisional pilot study shows, the hood offers several potential implications. In terms of healthcare workers\' safety, the hood ensures lower close contact with the patients, primarily perform medical and surgical procedures that can potentially generate aerosolized particles include intubation and bronchoscopy. It has been observed that efficient containment can be achieved using simple construction and essential medical equipment by considering pressure differential and airflow patterns.

This experiment has several limitations. Due to clinical restrictions during an outbreak, the simulations only presumed the patient lying on bed without any movement around the room. Thus, we are unable to control under any human-environment condition, and the air ventilation in the room would have thinned the presence of fluorescent markers on the surfaces. Moreover, the environmental sites sampled represent only a small fraction of the total area. Further studies are required to validate these initial results. The hood protects patients that would be required to undergo several tests differently, radiology, physical therapy, pulmonary, and laboratory. Even in situations where a patient needs to be moved to another facility, the hood could limit the exposure to other patients and hospital personnel. We urged that with the protection provided to both patient and hospital personnel, visitors of the health facility are protected from possible exposure. This result is consistent with other researchers \[[@bb0020],[@bb0025]\] that emphasize the need to adapt to the healthcare setting in the wake of the COVID-19 pandemic.
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Environmental Sites Sampled and Corresponding fluorescent markers under Ultraviolet LightImage 1

Supplementary data to this article can be found online at <https://doi.org/10.1016/j.ajem.2020.07.036>.
